Objective-To evaluate the frequency of concussion in Swedish ice hockey and to establish a uniform grading and treatment model for concussions of different severity. Methods-Frequency of concussion was investigated in two studies, one retrospective and one prospective. In the retrospective study, all Swedish elite ice hockey players (n=265) were asked to answer a questionnaire on the number and treatment of previous concussions. Only concussions diagnosed by a doctor were recorded. The questionnaire was completed by 227 players (86%). In the prospective study, all injuries including concussions occurring during game and practice in the Swedish Elite League (n=12 teams) were recorded during four years. The causes of injury, referees judgements, diagnosis, treatment, and time absent from ice hockey were registered on special cards.
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Results-In the retrospective study, 51 out of 227 players (22%) in the Swedish Elite League reported at least one concussion. In the prospective study, 52 concussions were reported. The incidence of a concussion is at least one concussion every year/team or a yearly risk of about 5% for a player to sustain a concussion. Most concussions occurred during league play (81%). Body contact (checking or boarding) was the most common cause of concussions. The players were absent from full training and play on a mean of 6 d. did not cooperate to a full extent and reported very few injuries for a certain year. Therefore teams that reported a total of less than 10 injuries of all kinds per year were excluded (regardless whether these excluded injuries were concussions or not). In this way, we excluded a total of 10 teams yearly reports during the four year study period. After exclusion of these teams the total number of games played was 628 and a total of 7536 playergame-hours. Since there were 8736 playergame-hours for all teams, our study covers 86.2 per cent of all player-game-hours in the Swedish elite league during four seasons.
Conclusions-As

Results
RETROSPECTIVE STUDY
Eleven of the 12 teams participated in this part of the study. In these teams, there was a total of 265 players and 227 (86%) of them answered the questionnaire. Fifty one (22%) had had a total of 87 concussions during their whole ice hockey career; 38 players reported one concussion, 11 reported two to five concussions, and two reported more than five concussions (six and nine, respectively). The players were absent from full training and game play on a mean of 6 days. The distribution of days away from ice hockey is listed in table 2.
Two players stopped playing ice hockey because of repeated concussions. One goal keeper had had 12 When analysing the effect of different player position on the incidence of concussions, we used data from both the retrospective and the prospective study. Seven players were goalkeepers, 24 defencemen, and 63 forwards. When we estimated that two goalkeepers, four defencemen, and six forwards wete on the ice at any one time, we were unable to find any significant differences between the three groups.
Discussion
In the retrospective study our definition of concussion was that it should have been diagnosed by a physician. This means that minor concussions without unconsciousness ("bell ringers") were most probably not reported, as most physicians at this time were not aware of our extended definition of concussion.
It seems as if at least 20% of elite ice hockey players will sustain a concussion during their ice hockey career. This is a high figure, though The reasons why most injuries occurred in the second period are unknown. The number of penalties in each period has been analysed but we could not find anything suggesting that the play was more aggressive in the second period. The number of penalties was evenly distributed over the different periods.
This study showed that most injuries were "accidental", at least as judged by the referees. This probably means that the game in itself involves many situations that can cause concussion. Another explanation is that the referees missed a number of intentional checks and blows. It is our belief that if the rules were more strictly followed by the players, and if the officials enforced rules against dangerous checking, there would be a reduction of concussions.
In 1985 the Swedish Medical Association'0 recommended that athletes who had had a concussion should avoid competition for one to three weeks. The treatment model that we used in this study tallied well with these recommendations, and on the whole the recommendations were well followed by the team physicians. However, many players still return to play earlier than recommended, that is, after compulsory absence from games for one or three weeks depending on the severity of the concussion. As the original treatment model did not take full account of the cumulative effect of concussions we have modified it (table 4). Cantu>"" has pointed out the need to have strict therapeutic schedules in the treatment of concussion in athletes. Our treatment model is in good agreement with his recommendations. Other investigators8 19232526 have also published recommendations on the treatment of concussion in athletes. It is not possible to say which model is best until very long term follow up studies have been reported. In our treatment model we consider a bell ringer as a potentially serious injury and that the injured player should stop playing. As long ago as 1975, Reilly et al" described the "talk and die syndrome", where apparently conscious patients suddenly deteriorate and die. This syndrome can occur after a simple bell ringer. It is also known that amnesia following a minor head injury can take several minutes to appear'3 and this underlines the necessity of regarding a minor bell ringer as potentially dangerous.
One practical problem of our therapeutic model is that in most instances the concussed ice hockey player is free of symptoms within a few days after the injury and wants to return to playing. Coaches also want the player back as soon as the symptoms have resolved. The players are allowed to perform alternative training-without body contact-during the time away from ice hockey, but this alternative training should not start until the player is free of symptoms.
Most players in these studies sustained only one concussion and in most instances it was minor, but many players sustained several con The setting for the 1996 Conference is in an area of outstanding beauty with facilities for many sporting activities. This is a perfect opportunity to combine a Conference of high standard with a short break in a new setting and to experience our famous Irish hospitality. Full PGEA approval sought.
